
APPENDIX I

A

ACCRETION —Growth or increase in size by gradual
addition.

ADVECTION—Horizontal transport of an
atmospheric property solely by the motion of the
atmosphere.

AEROSOLS—Small droplets of liquid suspended in a
gas, such as water in the air.

AFWA—Air Force weather agency.

AGL—Above ground level. Measurements suffixed by
the abbreviation AGL refer to height.

ALIDADE—A device frequently used by shipboard
navigation personnel to sight objects and read either
relative azimuth bearing or true azimuth bearing.

AMBIENT—A representative reading or
measurement for a substance under surrounding
conditions.

ANALOG—Proportional and continuous. An analog
recorder draws continuous lines proportional to the
electronic signal input. In an analog signal, the
sound pitch varies proportionately with the
intensity of the signal, and the signal is continuous.

ANEMOMETER —A device used to measure wind
speed and/or wind direction. From the Greek word
anemo, meaning wind, and modem word meter,
meaning measurement device.

ANEROID—Without fluid or without water. An
aneroid barometer uses no fluid (mercury).

ANOMALOUS—Irregular or abnormal.

ANTICYCLONIC—Any rotational motion in a
clockwise manner in the Northern Hemisphere, or a
counter—clockwise manner in the Southern
Hemisphere.

APPARENT—The way something appears or is
perceived, although it may not be true.

ARQ—Automatic response to query. A method of
obtaining data by using AFMEDS or CMW.

ASCENSION—Rising or increasing in elevation.

ASOS—Automated surface observing system.

AWSP—Air weather service pamphlet, now AFP or
Air Force pamphlet.

AZIMUTH—The horizontal angular measurement
from a fixed reference to a point. The Navy uses
angular measurements in clockwise degrees from 0
to 360. When 0 is referenced to true north, the result
is a true azimuth bearing. When referenced to an
arbitrary direction, such as the bow of a ship, the
result is a relative azimuth bearing.

B

BACKING—A change in wind direction in a
counterclockwise manner in the Northern
Hemisphere, or a clockwise direction in the
Southern Hemisphere.

BATHYMETRY—The features and depths
underwater.

BATHYTHERMOGRAPH—Any device used to
measure and record temperatures through a column
of water.

C

CALVE—The process of splitting ice from a glacier to
form icebergs.

CCTV—Closed circuit television.

CEILOMETER—A more sophisticated and
automated clinometer used to measure cloud or
ceiling heights.

CIC—Combat information center aboard ship.

CLIMATIC—Any element associated with the
climate of an area.

CLIMATOLOGY —The study of the statistical
means, frequencies, deviations, and trends of
weather elements for an area over a period of time.

CLINOMETER—A device used to obtain an angular
elevation measurement of a light spot on a cloud
base to determine the cloud or ceiling height. The
distance between the meter and the light source
must be known.
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CONDENSATION —The physical process by which a
vapor becomes a liquid. This process releases heat
energy.

CONDUCTION—Transmission of energy through a
substance by direct molecular contact.

CONVECTION—Motions in a fluid, such as the
atmosphere or water, which are predominantly
vertical, resulting in a vertical transport of mass and
eventually in a mixing of properties and energy.

CYCLONIC—Any rotational movement in a
counterclockwise manner in the Northern
Hemisphere, or a clockwise manner in the Southern
Hemisphere.

D

DASI—Digital altimeter setting indicator (Navy).

DDN—Defense data network.

DIURNAL—Any change that follows a daily pattern,
completing one cycle on a daily basis.

DMS—Position given in degrees, minutes, and seconds
of latitude and longitude.

DRIBU—Drifting buoy.

DSN—Defense switched network, an upgrade and
name change to the automatic voice network
(AUTOVON).

E

ETAGE—The layers of the atmosphere by which the
different genera of clouds are identified.

EVAPORATION—The change of state process by
which a liquid or a solid is transformed into a
gaseous state. This process requires the addition of
heat to the substance.

F

FAA—Federal Aviation Administration.

FAX—Short form of facsimile, referring to weather
facsimile or a telefacsimile transmission.

FLOES—Pieces of ice broken loose from a sheet of ice
that originally formed in the sea (frozen sea water).

FNMOC—Fleet Numerical Meteorology and
Oceanography Center, Monterey, California.

FRONT—The interface or transition zone between two
air masses of different density. Since temperature

is the most important regulator of atmospheric
density, a front almost invariably separates air
masses of different temperature.

FRONTAL SURFACE—Refers specifically to the
warmer side of an air mass transition zone, and
slopes in the vertical toward colder air.

FRONTAL SYSTEM—Simply a system of fronts as
they appear on a surface analysis or prognosis chart.

FRONTOGENESIS—The formation of a front.

FRONTOLYSIS—The dissipation or weakening of a
front.

G

GEOPHYSICS—Used to mean working with the
physical properties of both the air, land, and water,
this term is occasionally used to describe the
occupational field of Navy and Marine Corps
weather personnel.

GEOPOTENTIAL HEIGHT—The height of a given
point in the atmosphere calculated with respect to
the energy in the column of air beneath the point,
relative to sea level. In other words, an
approximation of the height based on measured
temperatures, pressures, and humidity content of
the supporting air column, and not necessarily an
exact measured height.

GHSI—General heat stress index, similar to apparent
temperature.

GMT—Greenwich mean time, a term replaced by
Coordinated Universal Time (UTC).

GPM—Geopotential meters, also gallons per minute.

GUST—A brief, rapid increase in wind speed.

H

HECTOPASCAL (hPa)—A unit of 100 pascals used
to measure pressure, exactly equivalent to 1
millibar.

HF—High frequency.

HIGH—An "area of high pressure," referring to a
higher atmospheric pressure in the horizontal plane,
such as a surface isobaric chart, or an "area of high
heights," referring to higher heights in the vertical
plane, such as on a constant pressure chart.

HYPOTHERMIA—An abnormally low body
temperature.
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I

ICAO—Abbreviation for International Civil Aviation
Organization.

ICEBERG—Ice found floating in the sea that
originated from glaciers formed from freshwater
accumulations of snow.

IFR—Abbreviation for instrument flight rules.

INFRARED (IR)—The portion of the electromagnetic
spectrum with wavelengths just slightly longer than
visible light energy (heat energy).

INVERSION—With respect to temperature, an
increase in temperature with height. Normally,
temperature decreases with height in the
atmosphere.

IRCS—lntemational radio call sign.

ISOTHERMAL —Having an equal temperature
throughout.

K

kn—Alternate abbreviation for knot. In meteorology,
the more frequently used abbreviation is "kt," but
this should not be confused with the uppercase
"KT" meaning kiloton.

L

LAN—Local area network.

LAPSE RATE—The decrease of an atmospheric
variable with height; the variable being temperature
unless otherwise specified.

LCD—Liquid crystal display. A gray or black display
of numbers or shapes commonly used in
electronics.

LDATS—Lightning Detection and Tracking System.

LEWP—A radar feature, the line echo wave pattern,
normally an indicator of severe weather.

LITTORAL—The coastal zone including the beach to
the coastal waters.

LLWS—Low--level wind shear.

LOW—An "area of low pressure" in the horizontal
plane referring to the isobars on a surface chart, or
an "area of low heights," in the vertical plane
referring to the height contours on a constant
pressure chart.

M

MANOP—Formatted weather message header that
identifies the product type, originator, and area
covered by the product.

MET—U.S. Navy mobile environmental team.

METEM TECHNICIAN—A meteorological
electronic equipment maintenance technician, a
term usually referring to a Navy ET who has
received special training on meteorological
equipment in the METEM school.

METEOROLOGY —The study of phenomenon of the
atmosphere.

METVANS—USMC mobile meteorological vans.
Highly transportable, completely equipped
meteorological facilities constructed as complete
modules in cargo containers. Modules may be used
independently or connected to form complete, full--
spectrum, meteorological support facilities in a
forward deployed environment.

MILS—An angular measurement scale in which 800
mils equals 45 degrees of arc; a circle is 6,400 mils.

MMF—U.S. Marine Corps mobile meteorological
force (weather personnel who operate USMC
Metvans).

MRC—Abbreviation for maintenance requirements
card used with the 3-M System.

MRS—Mini rawinsonde system.

MSL—Mean sea level, a suffix used after altitude
measurements.

MVFR—Marginal visual flight rules.

N

NATO—North Atlantic Treaty Organization.

NAVMETOCCOM—Short title for Naval
Meteorology and Oceanography Command
headquartered at the Stennis Space Center,
Mississippi.

NBC—An acronym for nuclear, biological, or
chemical.

NDASI—Navy digital altimeter setting indicator, also
DASI.

NDB—Nondirectional beacon; a radio aircraft
navigation aid that allows aircraft to determine the
direction of the transmitter.
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NIMA—National imagery and mapping agency.

NOAA—National Oceanic and Atmospheric
Administration, a division of the U.S. Department
of Commerce.

NODDES—Naval oceanographic data distribution
expansion system (used with TESS).

NODDS—Navy oceanographic data distribution
system.

NOMOGRAM—Any graphic product used to find
solutions to complex calculations.

NOTAM—Notice to airmen.

NUC—An abbreviation for nuclear, used within some
NATO messages.

NWS—National Weather Service, a division of
NOAA.

O

OA—Abbreviation for shipboard aviation operations
division, the shipboard division for which most
Aerographer’s Mates work.

OAML—Oceanographic and atmospheric master
library.

OKTAS—Eighths of the sky.

OOD—Officer of the deck.

OPARS—Optimum path aircraft routing system.

P

PHEL—Physiological heat exposure limit.

PIBAL—An acronym for pilot balloon, a small balloon
tracked with a theodolite to determine wind
direction and speed.

PIREP—Abbreviation for pilot report.

PMSV—Pilot meteorological service, voice radio.

PREVAILING—The most frequent or most common.

PSYCHROMETER —Any device used to measure
dry--bulb temperature (air temperature) and wet--
bulb temperature.

Q

QFE—A signal used to indicate the value provided; the
station pressure.

QFF—A signal used to indicate the value provided; the
sea--level pressure.

QNH—A signal used to indicate the value provided;
the minimum altimeter setting for the period of time
discussed.

R

RABAL—A method using radar to track a balloon
carrying a radar—-reflector, and is used to determine
upper—-level winds.

RADAT—A term used to indicate freezing level
information derived from a radiosonde
observation.

RADFO—An acronym for radiological fallout.

RADIOSONDE —A device carried aloft by a balloon
to measure pressure, temperature, and humidity in
the atmosphere.

RAOB—Acronym for radiosonde observation.

RATT—Radio teletype.

RAWINSONDE —Radio--wind sounding. A device
carried aloft by a balloon that measures pressure,
temperature, humidity, and the slant—-range from
the release point. Calculations on the change in
pressure (height) and change in slant—-range
(distance) yield wind speed and direction.

RBC—Rotating beam ceilometer.

RH—Usual abbreviation for relative humidity.

ROCKETSONDE—A device carried aloft by a rocket
which measures pressure, temperature, and
humidity as it drifts on a parachute to the ground.

ROCOB—Acronym for rocketsonde observation.

S

SALINITY—A measurement of the amount of salts
dissolved in sea water.

SAR—Search and rescue.

SLUSH—A mixture of snow and liquid water on the
ground.

SMOOS—Shipboard meteorological oceanographic
observing system.

SSI—Showalter stability index.

SURFCAST —(or SURFCST) Acronym for surf
forecast.

SUROB—Acronym for surf observation.

SYNOPTIC—In general, pertaining to or affording an
overall view. In meteorology, this term has become
specialized in referring to the use of meteorological
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data obtained simultaneously over a wide area for
presenting a comprehensive picture of the state of
the atmosphere over a given period of time.

T

TACAN—Tactical air navigation, a radio aircraft
navigation aid used originally by the military to
provide a pilot with direction and distance to a
TACAN transmitter.

TIC—Type, intensity, character code used to describe
frontal systems.

TRANSMISSOMETER—Any device used to
measure the transmission of light through a
medium.

TROUGH—(Sometimes spelled TROF) An elongated
area of low atmospheric pressure or heights
extending outward from a low center; the opposite
of a ridge. Also, the lowest portion of a wave cycle;
the dip between the wave crests.

U

UHF—Ultra--high frequency radio transmission.

UNREP—Underway replenishment.

UPS—Universal polar stereographic grid system used
by the military to locate positions in the polar
regions.

UTC—Coordinated Universal Time, usually suffixed
with a "Z."

UTM—Universal transverse mercator coordinates; a
military coordinated system based on .a series of
grids used to locate positions between 84°N and
80°s.

V

VALID—Effective, good.

VEERING—A change in the wind direction in a
clockwise manner in the Northern Hemisphere, or a
counterclockwise manner in the Southern
Hemisphere.

VELOCIMETER—In general, a device used to
measure velocity (speed). In oceanography, the
sound velocimeter measures the speed of sound in
water.

VERTREP—Vertical replenishment by use of
helicopters.

VLF—Very--low frequency.

W

WAN—Wide area network.

WBC—Weather broadcast center.

WBGT—Wet--bulb globe temperature, a combined
reading of air temperature, wet--bulb temperature,
and a temperature inside a black--colored metal
(high heat absorbing) ball.

WEATHER—The state of the atmosphere with respect
to its effect upon life and human activities.

WEFAX—An acronym for weather facsimile,
specifically the NWS service providing satellite
imagery and graphic products via a geostationary
satellite data broadcast.

WMO—World Meteorological Organization.

WPM—Words per minute.

X

XBT—Expendable bathythermograph, usually refers
to the probe that is dropped in the water and not
recovered.

XSV—Expendable sound velocimeter, usually refers to
the probe that is dropped in the water and not
recovered.
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TEMPERATURE CONVERSION

FAHRENHEIT (F) TO CELSIUS (C) DEGREES
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HEIGHT CONVERSION
FEET TO METERS

CONTINUED
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TEMPERATURE CONVERSION
FAHRENHEIT (F) TO CELSIUS (C) DEGREES

CONTINUED

PREClPlTATlON AMOUNT CONVERSION
INCHES TO CENTIMETERS
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TEMPERATURE CONVERSION
FAHRENHEIT (F) TO CELSIUS (C) DEGREES

CONTINUED
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TEMPERATURE CONVERSION
FAHRENHEIT (F) TO CELSIUS (C) DEGREES

CONTINUED

AII-9



HEIGHT CONVERSION
FEET TO METERS
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HEIGHT CONVERSION
FEET TO METERS

CONTINUED
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NAUTICAL MILES TO KILOMETERS CONVERSION
FOR WIND SPEED AND VISIBILITY
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INCHES TO HECTOPASCALS (507)

HECTOPASCALS TO INCHES (507)
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APPENDIX III

TIME ZONES

For reckoning time, the surface of the globe has been divided into 24 zones; each
is bounded by meridians of 15° of arc, and each is 1 hour in longitude. The initial
time zone lies between 7 1/2°E and 7 1/2°W of the Prime Meridian; it is called
ZONE ZERO. Each zone, in turn, is designated by the number that represents the
difference between local zone time and Coordinated Universal Time (UTC). See
figure AIII-1. Zones have been modified near land to accord with the boundaries of
the countries or the regions using corresponding time.

The zones lying east of zone zero are numbered 1 through 12 and are designated
minus. And for each of the minus zones, the zone number is subtracted from the
local time to obtain UTC. The zones west of zone zero are also numbered from 1
through 12 but are designated plus, since the zone number must be added to the local
time to get UTC. The twelfth zone is divided by the 180th meridian, the minus half
lying in east longitude and the plus half in west longitude. The zone number
preceded by a plus or a minus sign constitutes the zone description. In addition to the
time zone number, each zone is also designated by a letter A through M (J omitted)
for the minus zones, and N through Y for the plus zones. (See top of figure AIII-1.)

Date/time groups (DTGs) are frequently used to express times of specific
events, such as the time a message was written. A date/time group always contains 6
digits; The first 2 digits are the day of the month, and the last 4 digits are the time,
using the 24-hour clock. The appropriate time zone letter designator follows the 6-
digit date/time.

Local times may be used in the text of a message or letter. When local time is
used, it must be accompanied by the zone letter-such as 08124. If local time is
referred to frequently in the text, the suffix may be omitted provided a covering
expression, such as "ALL TIMES QUEBEC", is used.

When it is necessary to indicate a date alone in a message, it is expressed by the
day of the month, the three-letter abbreviation of the month, and (if necessary) the
last two figures of the year: 3 FEB or 3 FEB 97. A night is expressed by the word
night and the two dates over which it extends: NIGHT 3/4 FEB 97.

TIME CONVERSION TABLE

The time conversion table (table AIII-1) is useful for converting the time in one
zone to the time in any other zone. Vertical columns indicate time zones. ZoneZ is
UTC. Time in each successive zone to the right of zoneZ is 1 hour later, and to the
left of zone Z is 1 hour earlier.

To calculate time in zone I when it is 1200 hours in zone U, for example, proceed
as follows: Find 1200 in column U and locate the corresponding time in the line in
column I (0500). Since both of the times (1200 in zone U and 0500 in zone I) are not
in the "same day" area of table AIII-1, the time 0500 in zone I is tomorrow to the
time 1200 in zone U. In other words, when it is 1200 in zone U, it is 0500 tomorrow
in zone I; or when it is 0500 in zone I, it is 1200 yesterday in zone U.

AIII-1



Page AIII-2

Figure AIII-1.—Time zones of the world.



Table AIII-1.—Time Conversion Table
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APPENDIX IV

WMO CODE TABLES

This appendix contains graphic or tabular representations of many of the code
tables referenced in this training manual. The wording of the code tables has been
simplified in some cases to clarify the meaning.

WMO CODE TABLE APPENDIX PAGE

0200 - (a) Pressure tendency . . . . . . . . . . . . . . . . . . . AIV-3

0264 - (a3) Standard isobaric surface . . . . . . . . . . . . . . . AIV-18

0265 - (a4) Type of equipment used . . . . . . . . . . . . . . . . AIV-18

0439 - (bi) Ice of land origin . . . . . . . . . . . . . . . . . . . AIV-17

0500 - (C) Genus of cloud. . . . . . . . . . . . . . . . . . . . . AIV-3

0509 - (CH) High cloud reporting codes . . . . . . . . . . . . . . AIV-3, 8, 9

0513 - (CL) Low cloud reporting codes . . . . . . . . . . . . . . AIV-3, 4, 5

0515 - (CM) Mid cloud reporting codes. . . . . . . . . . . . . . . AIV-3, 6, 7

0639 - (ci) Concentration or arrangement of sea ice . . . . . . . AIV-16

0700 - (DS) Direction or bearing in one figure . . . . . . . . . . . AIV-10

0739 - (Di) True bearing of principle ice edge . . . . . . . . . . . AIV-17

0822 - (dT) Amount of temperature change . . . . . . . . . . . . AIV-14

0901 - (E) State of the ground without snow or ice . . . . . . . . AIV-11

0975 - (E') State of the ground with snow or ice . . . . . . . . . . AIV-10

1600 - (h) Height above surface of base of lowest cloud . . . . . AIV-11

1677 - (hShS or htht) Height in two figures . . . . . . . . . . . . . AIV-12

1690 - (hShShS) Height or altitude in three figures . . . . . . . . . AIV-13

1734 - (Id) Indicator, hundreds or tens value (hPa) . . . . . . . . AIV-19

1751 - (IS) Ice accretion on ships . . . . . . . . . . . . . . . . . . AIV-16

1819 - (iR) Indicator, inclusion or omission of precip data. . . . . AIV-14

1855 - (iW) Indicator, source and units of wind speed . . . . . . . AIV-14

1860 - (iX) Indicator, type of station . . . . . . . . . . . . . . . . AIV-14

2590 - (MMM) Marsden square number . . . . . . . . . . . . . . AIV-20

2700 - (N) Total cloud cover . . . . . . . . . . . . . . . . . . . . AIV-3, 13

3333 - (QC) Quadrant of the globe. . . . . . . . . . . . . . . . . . AIV-19

3551 - (RS) Rate of ice accretion on ships. . . . . . . . . . . . . . AIV-16

3739 - (Si) Stage of sea ice development. . . . . . . . . . . . . . AIV-18

3850 - (SS) Sign and type of measurement for SST . . . . . . . . AIV-19
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3855 - (SW) Sign and type of measurement for wet-bulb temp . . . AIV-19

4019 - (tR) Duration of reference period . . . . . . . . . . . . . . AIV-13

4377 - (VV) Horizontal visibility . . . . . . . . . . . . . . . . . . AIV-15

4451 - (VS) Ship’s average speed made good past 3 hours . . . . . AIV-10

4561-(W)Past weather . . . . . . . . . . . . . . . . . . . . . . AIV-3

4677 - (ww) Present weather. . . . . . . . . . . . . . . . . . . . . AIV-2

5239 - (Zi) Ice situation and trend past 3 hours . . . . . . . . . . . AIV-17
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Figure AIV-1.—Present weather plotting symbols for code figure ww based on WMO Code table 4677.



Figure AIV-2.—Plotting symbols used for code figures CL, CM, CH, C, W, N, a.
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1. Cumulus humilus.

L1

L2

L2

4. Cumulonumbus colvus.

L4

L5

L6

2. Cumulus congestus. 5. Stratocumulus cumulogenitus.

3. Cumulus congestus. 6. Stratocumulus.
209.451

Figure AIV-3.—Examples of the 9 low-level sky states reported for code CL, based on WMO Code table 0513.
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7. Stratus.

L6

L7

L8

L8

L9

L9

10. Cumulus congestus and stratocumulus.

8. Cumulus fractus of bad weather. 11. Cumulonimbus capillatus.

9. Cumulus humilis and stratocumulus. 12. Cumulonimbus capillatus. 209.451
Figure AIV-3.—Examples of the 9 low-level sky states reported for code CL, based on WMO Code table 0513—Continucd.
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13. Altostratus translucidus.

M1

M2

M3

M4

M5

M6

16. Altocumulus lenticularis.

14. Altostratus opacus. 17. Altocumulus translucidus undulatus.

15. Altocumulus translucidus. 18. Altocumulus cumulogenitus

Figure AIV-4.—Examples of the 9 mid-level sky states reported for code CM, based on WMO Code table 0515.
209.452
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19. Altocumulus cumulonimbogenitus.

M6

M7

M7

M8

M8

M9

22. Altocumulus floccus.

20. Altocumulus duplicatus. 23. Altocumulus castellanus.

21. Altocumulus opacus. 24. Altocumulus of a chaotic sky.
Figure AIV-4.—Examples of the 9 mid-level sky states reported for code CM, based on WMO Code table 0515—Continued. 209.42



Page AIV-9

25. Cirrus fibratus.

H1

H1

H2

H3

H3

H 4

28. Cirrus spissatus cumulonimbogenitus.

26. Cirrus fibratus. 29. Cirrus spissatus cumulonimbogenitus.

27. cirrus spissatus. 30. Cirrus uncinus.
209.453

Figure AIV-5.—Examples of the 9 high-level sky states reported for code CH, based on WMO Code table 0509.
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31. Cirrus below 45°.

H5

H6

H7

H8

H8

H9

34. Cirrostratus not covering the while sky.

32. Cirrus above 45°. 35. Cirrostratus not covering the whole sky.

33. Cirrostratus covering the whole sky. 36. Cirrocumulus.
209.453

Figure AIV-5.—Examples of the 9 high-level sky states reported for code CH, based on WMO Code table 0509—Continued.



Table AIV-1.—WMO CODE 0700

WMO CODE 0700
Direction or brearing in one figure.

Reported as towards:
Da, De, D1, DS

Reported as from:
D, DH, DM, DL, DK, Dp,

Code 7 Code 8 Code 1
Northwest North Northeast

Code 6 Code 0 Code 2
West Stationary or overhead East

Code 5 Code 4 Code 3
Southwest south Southeast

Code 9 - All directions, confused, variable, or unknown.
Code / - Not reported.

Table AIV-2.—WMO CODE 0975

WMO CODE 0975
E' - State of the ground with snow or measurable ice cover.

Code PREDOMINENT GROUND COVER

0 Ground predominatly covered by ice.
1 Compact or wet snow - 0.1 to 0.4 ground covered.
2 Compact or wet snow - 0.5 to 0.9 ground covered.
3 Compact or wet snow - 1.0 coverage - EVEN layer.
4 Compact or wet snow - 1.0 coverage - UNEVEN layer.
5 Loose dry snow - 0.1 to 0.4 ground covered.
6 Loose dry snow - 0.5 to 0.9 ground covered.
7 Loose dry snow - complete coverage - EVEN layer.
8 Loose dry snow - complete coverage - UNEVEN layer.
9 Snow - complete coverage - DEEP DRIFTS.

Table AIV-3.—WMO CODE 4451

WMO CODE 4451
VS, - Ship’s average speed made good during the past 3
hours.

Code Speed

0 0 kt
1 l - 5 kt
2 6 - 10 kt
3 11 - 15 kt
4 16 - 20 kt
5 21 - 25 kt
6 26 - 30 kt
7 31 - 35 kt
8 36 - 40 kt
9 over 40 kts
/ Not reported

AIV-11



Table AIV-4.—WMO CODE 0901

WMO CODE 0901
E - State of the mound without snow or measurable ice cover.

Code STATE OF THE GROUND

0 Dry (without cracks, dust, or lose sand).
1 Moist.
2 Wet (standing puddles).
3 Flooded.
4 Frozen.
5 Glaze ice.
6 Patchy loose dust or sand.
7 Thin layer of loose dust or sand covers ground completely.
8 Moderate or thick layer of loose dust or sand covers ground

c o m p l e t e l y .
9 Extremely dry with cracks.

Table AIV-5.—WMO CODE 1600

WMO CODE 1600

h - Height above surface of the
base of the lowest clouds
seen.

* U.S. observers use the
modified scale in feet.

Code

0
1
2
3
4
5
6
7
8
9

Meters *Feet

0 to 49 0 to 99
50 to 99 100 to 299

100 to 199 300 to 699
200 to 299 700 to 999
300 to 599 1000 to 1999
600 to 999 2000 to 3299

1000 to 1499 3300 to 4899
1500 to 1999 4900 to 6499
2000 to 2499 6500 to 7999
No clouds or No clouds or

≥2500m ≥ 8000ft
/ Unknown Unknown
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Table AIV-6.—WMO CODE 1677

WMO CODE 1677
hshs - Height of base of cloud layer or mass indicated by genus C.
htht - Height of tops of low cloud or fog layer.

* U.S. observers use the modified scale in feet.

code meters feet code meters feet code meters feet code meters feet

00 <30 <100 25 750 2500 50 1500 5000 75 7500 25000
01 30 100 26 780 2600 51 - 76 7800 26000
02 60 200 27 810 2700 52 not 77 8100 27000
03 90 300 28 840 2800 53 - 78 8400 28000
04 120 400 29 870 2900 54 used 79 8700 29000
05 150 500 30 900 3000 55 - 80 9000 30000
06 180 600 31 930 3100 56 1800 6000 81 10500 35000
07 210 700 32 960 3200 57 2100 7000 82 12000 40000
08 240 800 33 990 3300 58 2400 8000 83 13500 45000
09 270 900 34 1020 3400 59 2700 9000 84 15000 50000
10 300 1000 35 1050 3500 60 3000 10000 85 16500 55000
11 330 1100 36 1080 3600 61 3300 11000 86 18000 60000
12 360 1200 37 1110 3700 62 3600 12000 87 19500 65000
13 390 1300 38 1140 3800 63 3900 13000 88 2 1000 70000
14 420 1400 39 1170 3900 64 4200 14000 89 >2 1000 >70000
15 450 1500 40 1200 4000 65 4500 15000
16 480 1600 41 1230 4100 66 4800 16000
17 510 1700 42 1260 4200 67 5100 17000
18 540 1800 43 1290 4300 68 5400 18000
19 570 1900 44 1320 4400 69 5700 19000
20 600 2000 45 1350 4500 70 6000 20000
21 630 2100 46 1380 4600 71 6300 21000
22 660 2200 47 1410 4700 72 6600 22000
23 690 2300 48 1440 4800 73 6900 23000
24 720 2400 49 1470 4900 74 7200 24000
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Table AIV-7.—WMO CODE 1690

WMO CODE 1690

hBhBhB - Height of lowest level of turbulence.
hihihi - Height of lowest level of icing.
hfhfhf - Altitude of 0°C isotherm.
hththt - Altitude of cloud layer or mass.
hxhxhx - Altitude to which temperature and wind refer.
hshshs - Height of base of cloud layer or vertical visibility.

Code figures 000 to 099 are in single-unit increments, code figures 100 to 990
are in ten-unit increments.

Code figures are the number of 30-meter units of height or altitude. This is
nearly identical with the U.S. convention of reporting heights or altitudes in
hundreds of feet. A few examples follow:

code 000 = <30 meters = <100 feet
code 001 = 1 30-meter increment (30 meters), used as 100 feet
code 002 = 2 30-meter increments (60 meters), used as 200 feet
code 099 = 99 30-meter increments (2970 meters), used as 9,900 feet
code 990 = 990 30-meter increments (29,700 meters), used as 99,000 feet

Table AIV-8.—WMO CODE 2700

WMO CODE 2700

N - Total cloud cover.
Nh - Amount of cloud in a layer.
Ns - Amount of individual cloud layer with genus indicated by C.
N' - Amount of cloud with base below station level.

Code Eights Tenths

0 0
1 ≤1
2 2
3 3
4 4
5 5
6 6
7 7
8 8

0
≤1
2-3
4
5
6

7-8
9

10

9 Sky obscured
/ Sky condition not observed
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Table AIV-9.—WMO CODE 4019

WMO CODE 4019

tR - Duration of reference period for the amount of precipitation ending at
the time of the report.

Code Period preceeding observation

1 6 hours
2 12 hours
3 18 hours
4 24 hours
5 1 hour
6 2 hours
7 3 hours
8 9 hours
9 15 hours

Table AIV-10.—WMO CODE 1819

WMO CODE 1819

iR - Indicator for inclusion or ommission of precipitation data.

Code

0
1
2
3
4

Data group 6RRRtR is:

Included in section 1 & 3.
Included in section 1.
Included in section 3.
Omitted - Precipitation amount = 0).
Omitted - Measurement not available.

Table AIV-11.—WMO CODE 1855

WMO CODE 1855

iw - Indicator for source and units of wind speed.

Code Source Units

0 Estimated. Meters per second.
1 From anemometer.

3 Estimated. Knots.
4 From anemometer.
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Table AIV-12.—WMO CODE 1860

WMO CODE 1860

ix - Indicator for type of station operation and inclusion of present and past
weather data.

Code Station Type Group 7wwW1W2 is:

1 Manned. Included.
2 Manned. Omitted - No significant weather.
3 Manned. Omitted - Not observed.
4 Automatic. Included (Codes 4677 & 4561).
5 Automatic. Omitted - No significant weather.
6 Automatic. Omitted - Not observed.
7 Automatic. Included (Codes 4680 & 4531).

Table AIV-13—WMO CODE 0822

WMO CODE 0822

DT - Amount of temperature change

Code Change

0 10°C
1 11°C
2 12°C
3 13°C
4 ≥ 14°C
5 5°C
6 6°C
7 7°C
8 8°C
9 9°C
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TABLE AIV-14.—WMO CODE 4377

WMO CODE 4377

VV- Horizontal visibility at the surface.

KM MI CODE KM MI CODE KM MI C O D E  K M CODE

<0.1 <1/16 00 2.6 1 5/8 26 N U 51 26 76
0.1 1/16 01 2.7 27 O S 52 27 77
0.2 1/8 02 2.8 1 3/4 28 T E 53 28 78
0.3 3/16 03 2.9 29 D 54 29 79
0.4 1/4 04 3.0 1 7/8 30 55 30 80
0.5 5/16 05 3.1 31 - - - - - - - - - - - -
0.6 3/8 06 3.2 2 32 6 4 56 35 81
0.7 07 3.3 33 7 57 40 82
0.8 1/2 08 3.4 34 8 5 58 45 83
0.9 09 3.5 35 9 59 50 84
1.0 5/8 10 3.6 2 1/4 36 10 6 60 55 85
1.1 11 3.7 37 11 7 61 60 86
1.2 3/4 12 3.8 38 12 62 65 87
1.3 13 3.9 39 13 8 63 70 88
1.4 7/8 14 4.0 2 1/2 40 14 9 64 >70 89
1.5 15 4.1 41 15 65 - - - - - -
1.6 1 16 4.2 42 16 10 66 <0.05 90
1.7 17 4.3 43 17 67 0.05 91
1.8 1 1/8 18 4.4 2 3/4 44 18 11 68 0.2 92
1.9 19 4.5 45 19 12 69 0.5 93
2.0 1 1/4 20 4.6 46 20 70 1 94
2.1 21 4.7 47 21 13 71 2 95
2.2 1 3/8 22 4.8 3 48 22 72 4 96
2.3 23 4.9 49 23 14 73 10 97
2.4 1 1/2 24 5.0 50 24 15 74 20 98
2.5 25 25 75 >50 99

Table AIV-15.—WMO CODE 1751

WMO CODE 1751

Is - Ice accretion on ships.

Code Source of Ice

1 Ice from ocean spray.
2 Ice from fog.
3 Ice from spray and fog.
4 Ice from rain.
5 Ice from spray and rain.
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Table AIV-16.—WMO CODE 3551

WMO CODE 3551

Rs - Rate of ice accretion on ships.

Code Ice increase or decrease

0 Ice not building up.
1 Building up slowly.
2 Building up rapidly.
3 Melting or breaking up slowly.
4 Melting or breaking up rapidly.

Table AIV-17.—WMO CODE 0639

WMO CODE 0639

ci - Concentration or arrangement of sea ice.

Code Description

0 No ice in sight.
1 Ship in open lead more than 1 nm wide, or ship in fast ice with ice edge out of sight.

2 VERY OPEN PACK ICE - less than .3 Ice concentration uniform Ship in ice or within
in observatin area. .5 nm of ice edge.sea covered.

3 OPEN PACK ICE - .3 to .6 sea covered.

4 CLOSE PACK ICE - .7 to .8 sea
covered.

5 VERY CLOSE PACK ICE - .9 sea
covered.

6 Strips or patches of pack ice with open Ice concentration not
water between. uniform.

7 Strips or patches of close or very-close
pack ices with lesser concentration
between.

8 Fast ice with open water or open pack
ice seaward.

9 Fast ice with close or very close pack
ice seaward.

/ Unable to report due to darkness, low visibility, or because ship is more than .5 nm from ice edge.
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Table AIV-18.—WMO CODE 5239

WMO CODE 5239

Zi - Present ice situation and trend of conditions over preceeding 3 hours.

Code Description

0 Ship in open water with floating ice in sight.
/ Unable to report; low visibility or darkness.

1 Ice easily penetrable - condition improving. Ship in ice.
2 Ice easily penetrable - condition unchanging.
3 Ice easily penetrable - condition worsening.
4 Ice difficult to penetrate - condition improving.
5 Ice difficult to penetrate - condition unchanged.

6 Ice forming and floes freezing Ice difficult to penetrate, conditions worsening.
together.

7 Ice under slight pressure.
8 Ice under moderate or severe

pressure.
9 Ship beset.

Table AIV-19.—WMO CODE 0439

WMO CODE 0439

bi - Ice of land origin.

code Description

0 No ice of land origin.
1 1 - 5 bergs, no growlers or bergy bits.
2 6 - 10 bergs, no growlers or bergy bits.
3 11 - 20 bergs, no growlers or bergy bits.
4 1 - 10 growlers or bergy bits, no bergs.
5 >10 growlers or bergy bits, no bergs.
6 1 - 5 bergs with growlers or bergy bits.
7 6 - 10 bergs with growlers or bergy bits.
8 11 - 20 bergs with growlers or bergy bits.
9 >20 bergs with growlers or bergy bits -

major navigation hazard.
/ Unable to report because of darkness or visibility.
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Table AIV-20.—WMO CODE 0739

WMO CODE 0739

Di - True bearing of principal ice edge.

Code 0 - Ship inshore or in flaw lead.

Code 7
Toward NW

Code 6 - Toward W

Code 5
Toward SW

Code 8 Code 1
Toward N Toward NE

Toward E - Code 2

Code 4 Code 3
Toward S Toward SE

Code 9 - Not determined (ship in ice).
Code / - Unable to report or only ice of land origin present.

Table AIV-21.—WMO CODE 3739

WMO CODE 3739

Si - Stage of (sea ice) developement.

Code Sea ice observed

0
1
2
3
4
5
6

7
8

9
/

New ice only (frazil, grease, slush, shuga).
Nilas or ice rind, less than 10 cm thick.
Young ice (grey, grey-white), 10 to 30 cm thick.
Mostly new and/or young ice with some first-year ice.
Mostly thin first-year ice with some new or young ice.
All thin first-year ice, 30 to 70 cm thick.
Mostly medium first-year ice (70 to 120 cm thick) and thick
first-year ice (120 cm thick), with some thinner first-year ice.
All medium and thick first-year ice.
Mostly medium and thick first-year ice, with some old ice (usually
more than 2 meters thick.
Mostly old ice.
Unable to report: Low visibility, darkness, only ice of land
origin present, or ship is more than 0.5 nm from ice edge.

Table AIV-22.—WMO CODE 0264

WMO CODE 0264

a3 - Standard isobaric surface for which
the geopotential height is reported

Code Level

1 1000 hPa
2 925 hPa
5 500 hPa
7 700 hPa
8 850 hPa
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Table AIV-23.—WMO CODE 0265

WMO CODE 0265

a4 - Type of equipment used.

Code Equipment

0
1
2
3
4
5
6
7
8
9

Pressure instrument in sonde
Optical theodolite
Radio theodolite
Radar
Pressure instrument in sonde, but sensor failed
VLF-Omega
Loran-C
Wind profiler
Satellite navigation
Reserved

Table AIV-24.—WMO CODE 1734

WMO CODE 1734

Id - Indicator used to specify the hundreds of hectopascals figure for the level of
the last wind report.

Code Part A Part C

1 100 or 150 hPa 10 hPa
2 200 or 250 hPa 20 hPa
3 300 hPa 30 hPa
4 400 hPa
5 500 hPa 50 hPa
7 700 hPa 70 hPa
8 850 hPa
9 925 hPa
0 1000 hPa

/ No winds at any standard level

Table AIV-25.—WMO CODE 3333

WMO CODE 3333

Qc - Quadrant of the globe.

Code Latitude Longitude

1 North East
3 South East
5 South West
7 North West
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Table AIV-26.—WMO CODE 3850

WMO CODE 3850

Ss - Indicator for the sign and type of measurement of sea-surface temperature.

Code Sign and method

0 positive or zero intake measurement
1 negative intake measurement
2 positive or zero bucket measurement
3 negative bucket measurement
4 positive or zero hull contact sensor
5 negative hull contact sensor
6 positive or zero neither intake, bucket, or hull
7 negative neither intake, bucket, or hull

Table AIV-27.—WMO CODE 3850

WMO CODE 3850

Sw - Indicator for sign and type of wet-bulb temperature.

Code Sign and method

0 Positive or zero measured wet-bulb temp
1 Negative measured wet-bulb temp
2 Iced bulb measured wet-bulb temp
5 Positive or zero computed wet-bulb temp
6 Negative computed wet-bulb temp
7 Iced bulb computed wet-bulb temp
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Figure AIV-6.—Marsden square number.
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APPENDIX VI

REFERENCES USED TO
DEVELOP THE TRAMAN

NOTE: Although the following references were current when this
TRAMAN was published, their continued currency cannot be assured.
W-hen consulting these references, keep in mind that they may have been
revised to reflect new technology or revised methods, practices, or
procedures. You therefore need to ensure that you are studying the latest
references.
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Miscellaneous Charts, HQ, Air Weather Service, Scott AFB, Ill., 1983.
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A

Abraham’s tree, see radiatus

Absolute zero, 1-2

Accretion, 1-35

Additive data groups, 3-10

Adiabatic expansion, 1-31

Advection fog, 1-32

Aeronautical charts, 4-10

Air temperature,

METAR code, 3-9

SYNOP code, 3-13

TEMP code, 4-30

Airglow, 1-37

Altimeter setting, 1-39

METAR code, 3-9

Altocumulus (AC), 1-20 to 1-22

castellanus, 1-22

floccus, 1-22

stratiformis, 1-22

Altostratus (AS), 1-7, 1-19 to 1-20

AN/GMQ-10, see AN/GMQ-32

AN/GMQ-13 cloud height set, 2-29 to 2-33

ML-506/GMQ-13 RBC projector, 2-30, 2-31

ML-507/GMQ-13 cloud height detector, 2-30,
2-31

recorder trace evaluation, 2-31

RO-546/GMQ-13 GIFFT recorder, 2-13

AN/GMQ-29 semi-automatic weather station, 2-5

air temperature sensor ML-641/GMQ-29,2-6

analog recorder RD-108AJMQ-5, 2-6

analog recorder RO-447/GMQ-29, 2-6

dew-point sensor ML-643/GMQ-29, 2-6

display group, 2-6

AN/GMQ-29 semi-automatic weather station—
Continued

pressure sensor ML-642/GMQ-29, 2-6

semiautomatic weather station, 2-5

sensor group, 2-6

tipping-bucket rain gauge ML-588/GMQ-14,
2-7

wind transmitter ML-400/UMQ-5, 2-6

AN/GMQ-32 transmissometer, 2-25 to 2-28

ID353B/GMQ-10 indicator/recorder, 2-25 to
2-26

ID-820/GMQ-10 indicator/recorder, 2-25 to
2-26

major components, 2-25

ML-461/GMQ-10 projector, 2-25

OA-7900/GMQ-10 converter/indicator, 2-28

R-547/GMQ-10 receiver, 2-25

recorder chart notations, 2-28

AN/PMQ-3 hand-held anemometer, 2-18, 2-22 to
2-24

AN/UMK-3 TESS, 2-3

AN/UMQ-5 wind-measuring set, 2-18 to 2-21

ID-2447/U indicator, 2-19

ID-300/UMQ-5 indicator, 2-18

ID-586/UMQ-5 indicator, 2-18

ML-400/UMQ-5 transmitter, 2-18

MT-535/UMQ-5 support mast, 2-19

RD-108/UMQ-5 recorder, 2-19

RD-108/UMQ-5 recorder chart, 2-19

Anemometer AN/PMQ-3, 2-22

Anemometer systems, 2-18 to 2-24

Anti-immersion suits, 1-58 to 1-59

Apparent temperature, 1-56

Apparent wind, 1-43
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Arcus, 1-8, 1-14 Ceiling, 1-27

Areas of the globe, 4-9 balloon, inflation, 2-35

Ash, 1-30 balloon, types, 2-34

Atmospheric pressure, 1-38 designator, 1-27

Auroras, 1-37 determination, 1-27

Automated Surface Observing System (ASOS), height, 1-27
2-1 to 2-3

sensor package, 2-2

Automatic weather stations, 2-5

Azimuth bearings, 1-43

B

Balloon,

ceiling, 2-34

color, 2-34

inflation, 2-35

Balloon ascension rate, 2-34 to 2-35

Barometer calibration, 2-14

Barometer correction, 1-39

constant additive, 1-39

instrument, 1-39

removal, 1-39

Barometric pressure, 1-38

Bi-undulatus, 1-8

Billow cloud, see Undulatus

Blowing dust, 1-30

Blowing snow, 1-35

Blowing spray, 1-35

Broken, 1-27

Bucket temperature, 1-41

Buoy identifier, 3-18

C

C-height, 4-24

Calculators, 2-35 to 2-38

Cap cloud, 1-24

CAVOK, METAR code, 3-9

light projector ML-121, 2-33

Celestial dome, 1-25

Celsius scale, 1-1

Chart, 4-1

combined sea-height, 4-24

composite SST, 4-23

feed-rate adjustments, AN/UMQ-5, 2-20

HWD, 4-16 to 4-17

local-area weather, 4-17

sea height, 4-23 to 4-24

sea-surface temperature, 4-23

significant wave height, 1-48

Skew T, Log P Diagram, 4-24 to 4-35

upper wind, 4-19

Chart projection, 4-8

Gnomonic, 4-9

Lambert-Conformal Conic, 4-8

Mercator, 4-8

Polar Stereographic, 4-8

Chart scale, 4-9 to 4-10

comparative ratio, 4-9 to 4-10

distance, 4-10

large, 4-10

small, 4-10

Chart types, 4-10

aeronautical, 4-10

hydrographic, 4-10

topographic, 4-10

weather plotting, 4-10
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Cirrocumulus (CC), 1-7, 1-23 to 1-24

castellanus, 1-7, 1-24

floccus, 1-7, 1-23

stratiformis, 1-7, 1-23

Cirrostratus (CS), 1-7, 1-22 to 1-23

fibratus, 1-7, 1-23

nebulosus, 1-7, 1-23

Cirrus (CI), 1-7, 1-22

castellanus, 1-7, 1-22

floccus, 1-7, 1-22

spissatus, 1-7, 1-22

uncinus, 1-7, 1-22

Clear-an-turbulence, 4-16

Clear ice, 1-33

Clinometer, shore, ML-119, 2-33 to 2-34

Clinometer, shipboard, ML-591/U, 2-33 to 2-34

Cloud,

amounts, 1-25

as a hydrometer, 1-31

ceiling, 1-25, 1-27

classification, 1-7

coverage, METAR code, 3-8

etage, 1-6, 1-7

form, 1-3, 1-7

genera, 1-6

identification, 1-3

species, 1-3, 1-7

type, SYNOP code, 3-14

variety, 1-3

Cloud height, 2-29 to 2-35

ceiling balloon, 2-34

measuring equipment, 2-29 to 2-35

METAR code, 3-8

Cloud layer,

coverage, 1-25

Cloud layer—Continued

heights, 1-6 to 1-7, 1-27

movement, SYNOP code, 3-15

CNMOC form 3140/12, 3-3

CNMOC form 3141/3, 3-4

Cold-air funnels, 1-15

Cold, effects of, 1-57

Combined sea-height, 4-24

Comparative ratio chart scale, 4-9 to 4-10

Composite SST chart, 4-23

Condensation, 1-31

Condensation nuclei, 1-30 to 1-31

Conduction, 1-5

Constant additive correction, 1-39

Contour interval, 4-1 7 to 4-1 8

Contour labeling, 4-17

Contour lines, 4-17

isallobar, 4-18

isallohypse, 4-18

isallotherm, 4-18

isobar, 4-18

isochrone, 4-17

isodrosotherm, 4-17

isogon, 4-17

isoheight, 4-18

isohume, 4-17

isohyets, 4-17

isopachs, 4-17

isopleths, 4-17

isopycnic, 4-17

isotach, 4-18

isotherm, 4-18

isovel, 4-17

isovort, 4-17

Convective clouds, 1-4
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Convective lift, 1-4

Convergence, 1-4

Converting heights, rules, 4-30

Cooling process, 1-31

Coordinate systems, 4-1

geographical, 4-1

military grid, 4-2

universal transverse mercator, 4-2

universal polar stereographic, 4-7

Coordinated Universal Time, 1-2

Corona, 1-19

Correction time, 3-5

Corrections to observation forms, 3-2 to 3-5

CP-264/U true wind computer, 1-43, 1-45, 2-38

CP-165/UM psychrometric computer, 2-36 to 2-37

CP-402/UM pressure reduction computer, 1-39,
1-60, 2-36 to 2-37

CP-718/UM density altitude computer, 1-62,2-37

Crest, 1-46

Cumulonimbus, 1-7, 1-10 to 1-17

calvus, 1-7, 1-12

capillatus, 1-7, 1-12

mamma, 1-14

supplemental features, 1-8

Cumulus (CU), 1-7, 1-9

congestus, 1-7, 1-9

fractus, 1-7, 1-12

humilis, 1-7, 1-9

mediocris, 1-7, 1-9

D

DASI, 2-15

Data depiction standards, 4-15

Date/time group,

SHIP code, 3-16

SYNOP code, 3-13

Daylight Savings Time, 1-2

Daylight time, 1-2

Density altitude, 1-62

computer CP-718/UM, 1-62

diagram, 1-64

Dew, 1-32

Dew-point depression,

TEMP code, 4-30 to 4-31

Dew-point temperature,

SYNOP code, 3-13

Differing level visibility, 1-29

Directional convergence, 1-4

Distance scale, 4-9 to 4-10

Down-rush, 1-14

Drifting snow, 1-35

Drizzle, 1-33

Dry adiabats, 4-26

lapse rate, 4-26

scale, Skew T, 4-26

Dry-bulb temperature, 1-40

Duplicatus, 1-8

Duration, 1-46

Duration limited seas, 1-46

Dust, 1-30

Dust cloud, 1-15

Dust devils, 1-30

Dust storm, 1-30

E

Eastern Hemisphere, 4-9

Effects of cold, 1-57

Electrometeors, 1-35

Equator, 4-1

Equipment,

maintenance programs, 2-39

outages, 2-3 8
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Etages, 1-6 to 1-7 G

F

Fahrenheit scale, 1-1

Fast ice, 1-51

Fetch, 1-46

Fetch limited seas, 1-46

First-year ice, 1-51

Foehnwall cloud, 1-24

Fog, 1-31

advection, 1-32

frontal, 1-32

ground, 1-32

ice, 1-31

radiation, 1-32

shallow-ground, 1-32

steam, 1-32

upslope, 1-32

Fogbows, 1-37

Forecast, 4-13

Foxtrot Corpin, 1-45

Fracture, 1-5 1

Frazil crystals, 1-5 1

Freezing,

drizzle, 1-33

precipitation, 1-33

rain, 1-33

Frigid Zones, 4-9

Frontal fog, 1-32

Frontal lift, 1-4

Frost, 1-32

Frost-point temperature, 1-41

Frostbite, 1-57

Frozen precipitation, 1-33

Funnel clouds, 1-15

Gale force winds, 1-44

General Heat Stress Index, 1-56

Geographical coordinates, 4-1

GHSI nomogram, 1-56

Glaze ice, 1-32, 1-33

Globe, 4-9

Gnomonic projection, 4-9

Graphic products, 4-12

history, 4-15

legends, 4-13, 4-14

Grease ice, 1-51

Great circle track, 4-9

Greenwich Mean Time (GMT), 1-2

Grid north, 4-5

Grid zone, 4-2 to 4-8

Ground fog, 1-32

Growler, 1-54

Gust, 1-44

front, 1-14

spread, 1-44

H

Hail, 1-17, 1-33

Halo, 1-20, 1-37

Haze, 1-30

Heat exhaustion, 1-55

Heat stress, 1-55 to 1-57

Heat stroke, 1-55

Hectopascals (hPa), 1-38, 4-25

Height, 4-1 7

History, 4-15

Hoarfrost, 1-32

Horizontal surface visibility, 1-28 to 1-29

Horizontal weather depiction (HWD), 4-16

chart symbols, 4-16
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Hummocked ice, 1-52

HWD, see horizontal weather depiction

Hydrographic charts, 4-10

Hydrometeors, 1-31

Hygroscopic, 1-30

nuclei, 1-30 to 1-31

Hypothermia, 1-5 7

I

ICAO station identifiers, 4-11

Ice accretion, 1-49

clear, 1-49

crystals, 1-34

floe, 1-52

fog, 1-49

glaze, 1-33, 1-49

in the sea, 1-50, 1-54

observations, 1-54

of land origin, 1-53

on the ground, SYNOP code, 3-1 5

pack, 1-57

pellets, 1-33

rime, 1-33, 1-49

rind, 1-51

SHIP code, 3-17

Iceberg, 1-53 to 1-54

classification, 1-53

movement, 1-54

origin characteristics, 1-54

Icing symbols, 4-16

ID-2447/U wind indicator, 2-19

Injection temperature, 1-42

Instantaneous wind speed, 1-44

Instrument correction, 1-39

Instrument shelter ML-41, 2-8

International Date Line, 4-2

International Radio Call Sign (IRCS), 3-16

Intortus, 1-8

Irisation, 1-2 1, 1-37

Isallobar, 4-18, 4-25

Isallohypse, 4-18

Isallothenn, 4-18

Isobar, 1-38

Isobar scale, Skew T, 4-25

Isochrone, 4-17

Isodrosotherm, 4-17

Isogon, 4-17

Isoheight, 4-18

Isohume, 4-17

Isohyets, 4-17

Isolines, 4-17

Isopachs, 4-17

Isopleths, 4-17

Isopycnic, 4-17

Isotach, 4-18

Isotherm, 4-18

Isotherm scale, Skew T, 4-26

Isovel, 4-17

Isovort, 4-17

K

Kelvin scale, 1-2

L

Labeling contours, 4-17

Lacunosus, 1-8

Lambert-Conformal conic projections, 4-8

Land synoptic surface plotting model, 4-20

Large-scale, 4-10

Latitude/longitude, SHIP code, 3-16

Latitude, parallels, 4-1

LAWC, 4-17
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Layer coverage, 1-25

Layer height, METAR, 1-27

Lead, 1-51

Lenticular, 1-24

Lightning, 1-35

ball, 1-36

cloud to air, 1-36

cloud to cloud, 1-36

cloud to ground, 1-36

in cloud, 1-36

lace, 1-36

Liquid precipitation, 1-33

Lithometeor, 1-30

Local,

Area Weather Chart, 4-17, 4-22

Mean Time (LMT), 1-2

Standard Time (LST), 1-2

Longitude, meridians, 4-1

Low-level wind shear (LLWS), 1-14

M

Mackerel sky, see cirrocumulus

Magnetic wind direction, 1-44

Maintenance programs, 2-39

3-M Program, 2-39

METEM, 2-39

Making course, 4-37

Mamma, 1-14

Mandatory levels, PILOT code, 4-29 to 4-32

Mandatory levels, TEMP code, 4-29 to 4-32

Mare’s tails, see cirrus uncinus

Marine barograph, 2-15

accuracy checks and adjustments, 2-17

operation, 2-15

Maximum temperature, SYNOP code, 3-14

Maximum wind,

PILOT code, 4-34

TEMP code, 4-34

Mean wind speed, 1-44

Measurement systems, 1-1

Mechanical lift, 1-4

Mercator projections, 4-8

Mercator track, 4-9

Meridians of longitude, 4-1

METAR code,

air temperature, 3-9

altimeter setting, 3-9

CAVOK statement, 3-9

cloud coverage, 3-8

cloud height, 3-8

format, 3-6

identification data, 3-6

observation time, 3-6

plotting model, 4-22

present weather, 3-7 to 3-8

regional differences, 3-11

runway visual range, 3-7

sky coverage, 3-8

station identifier, 3-6

supplemental data, 3-9

surface visibility, 3-7

synoptic weather, 3-9 to 3-10

variable wind direction, 3-7

visibility, 3-7

visibility increments, 1-28, 3-7

wind direction, 3-7

wind character, 3-7

wind speed, 3-7

Meteorological buoys, 2-4

Microburst, 1-14
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Middle Latitudes, 4-9

Military grid system, 4-2

Millibars (mb), 1-38

Minimum temperature, SYNOP code, 3-14

Mirage, 1-37

Mist, 1-32

Mixing ratio,

scale, Skew T, 4-27

ML-119 clinometer, 2-33 to 2-34

ML-121 ceiling light projector, 2-33

ML-217 4-inch plastic rain gauge, 2-24 to 2-25

ML-448/UM, precision aneroid barometer, 2-13 to
2-14

ML-450()/UM, electric psychrometer, 2-12

ML-588/UMQ-14 tipping-bucket rain gauge, 2-24

ML-591/U shipboard clinometer, 2-33 to 2-34

ML-41 instrument shelter, 2-8

Mock suns, 1-20

Moisture, 1-31

Moored meteorological buoy, 3-18

reports, 3-18

Mountain wave, 1-24

Movement Report (MOVREP), 4-36

N

National code form, 3-1

National coding practice, 3-1

National Imagery and Mapping Agency, 4-10

Nautical mile, 4-2

Naval  Oceanographic  Data  Dis t r ibut ion
Expansion System (NODDES), 4-1

Navy Digital Altimeter Setting Indicator, 2-14 to
2-15

NDASI, 2-14 to 2-15

Newly formed ice, 1-51

Nilas, 1-51

Nimbostratus (NS), 1-20

NODDES, 4-1

North Pole, 4-1

Northern Hemisphere, 4-9

O

Obscurations, METAR, 1-26

Observation,

form, CNMOC Form 3141/3, 3-4

form, CNMOC Form 3140/12, 3-3

records, 3-2

Observation time,

METAR code, 3-6

SYNOP code, 3-12

Observations,

METAR code, 3-5, 3-5 to 3-11

order of, 1-2

SHIP code, 3-11

SPECI, 3-11

SYNOP code, 3-12

Obstructions to vision, 1-29

METAR code, 3-1 to 3-2

Old ice, 1-51

Opaqus, 1-8

Orographic clouds, 1-24

Orographic lift, 1-4

Outflow boundary, 1-14

Outlook, 4-13

Overcast, 1-27, 4-23

P

Pack ice, 1-51

Pancake ice, 1-51

Pannus, 1-12

Parallels of latitude, 4-1

Parhelic circle, 1-20

Partial obscuration, 1-26

Peak gust, 1-45
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Peak wind speed, 1-45

Perlucidus, 1-8

Photometeors, 1-37

Physiological Heat Exposure Limits (PHEL), 1-57

Physiological indicators, 1-55 to 1-59

Pileus, 1-17

Pillars, 1-20

PILOT code,

Fixed Regional Levels, 4-29

identification data, 4-33

maximum wind, 4-35

Part B, 4-29, 4-33

Part D, 4-29

regional data, 4-29

significant level winds, 4-33

PIM,

plotting, 4-37

Pinnacled bergs, 1-53

Plotting,

colors, skew T, 4-29

dew-point trace, skew T, 4-35

fixed level winds, skew T, 4-33 to 4-34

height from code, rules, 4-30

mandatory levels, skew T, 4-29 to 4-32

maximum wind, skew T, 4-34 to 4-35

PIM, 4-36 to 4-38

pressure-aititdue (PA) curve, skew T, 4-35

ships PIM, 4-36 to 4-38

significant levels, skew T, 4-32 to 4-33

Skew T, 4-24 to 4-35

SST on skew T, 4-32

supplemental information, skew T, 4-34

temperature trace, skew T, 4-35

tropopause height, skew T, 4-34

winds, 4-32

Plotting model,

land synoptic surface, 4-21

METAR code, 4-22

ship synoptic surface, 4-21

synoptic surface observations, 4-20

synoptic upper-air observations, 4-21 to 4-22

upper-air, 4-21

winds, 4-19

Points ofintendedmovement (PIM), 4-36 to 4-38

Points of the compass, 1-43

Polar stereographic projection, 4-8

Polynya, 1-51

Precipitation, 1-33 to 1-35

accumulation rate, 1-35

character, 1-34

continuous, 1-34

form, 1-33

freezing, 1-33

frozen, 1-33

intensity, 1-34

intermittent, 1-34

liquid, 1-33

showery, 1-34

super-cooled, 1-33

theory, 1-34 to 1-35

total, SYNOP code, 3-14

type, 1-33

wind blown forms, 1-35

Precision aneroid barometer ML-448/UM, 2-14 to
2-15

Present weather, METAR code, 3-7

Pressure,

altimeter setting, 1-39

atmospheric, 1-38

barometric, 1-38
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Pressure—Continued

instruments, 2-13

sea level, 1-39

station, 1-38

tendency, 1-40

Pressure altitude (PA), 1-60

curve, Skew T, 4-27, 4-29

table, 1-6 1

TEMP code, 4-35

Pressure reduction computer CP-402/UM, 2-36 to
2-37

Pressure tendency, 1-40

Prevailing visibility, 1-28 to 1-29

Prime Meridian, 4-1

Prognosis, 4-13

Projections, 4-8

Psychrometric computer CP-165/UM, 2-37

Psychrometers, 2-12

electric ML-450()/UM 2-12

electric, Type III, 2-12

rotor, 2-13

sling, 2-13

Puddle, 1-51

Q

QFE, 1-39

QFF, 1-39

QNH, 1-39

R

r-factor, 1-39

Radiation fog, 1-32

Radiational cooling, 1-5

Radiatus, 1-8

Radiosonde code, see TEMP code

Rafted ice, 1-52

Rain, 1-33

gauges, 2-24 to 2-25

Rainbows, 1-37

Rawinsonde code, see TEMP code

Relative humidity (RH), 1-55

Relative wind, 1-43

direction, 1-43

speed, 1-44

Removal correction, 1-39

Reportable cloud height, 1-28

Rhumb line track, 4-9

Ridged ice, 1-52

Rime ice, 1-32, 1-33

Roll cloud, 1-14

Romeo Corpin, 1-49

Rotor cloud, 1-24

Runway conditions, METAR, 3-10

Runway visual range, 1-27, 3-7

METAR code, 3-7

S

Sand, 1-31

Sandstorm, 1-31

Saturation adiabats, 4-26 to 4-27

scale, Skew T, 4-26

Saturation-adiabatic lapse rate, 4-24 to 4-26

Saturation mixing ratio, 4-27

Scattered, 1-27

Scud cloud, see pannus

Sea-height chart, 4-23

Sea ice, 1-50 to 1-54

classification, 1-51

movement, 1-53

open water around, 1-51

SHIP code, 3-17
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Sea ice—Continued

s i z e ,  1 - 5 1

topography, 1-52

Sea-level pressure, 1-39

SYNOP code, 3-13

Sea-surface temperature, 1-41 to 1-42

chart, 4-23

SHIP code, 3-17, 4-21

TEMP code, 4-32, 4-35

Sea waves, 1-45 to 1-47

SHIP code, 3-17

Seawater,

freezing point, 1-50

immersion survivability, 1-58

injection temperature, 1-42

salinity, 1-50

Sector visibility, 1-29

Severe duststorm, 1-30

Severe sandstorm, 1-31

Shallow ground fog, 1-32

Shelf ice, 1-51

Ship aviation code, 3-11

SHIP code, 3-16

date/time group, 3-16

format, 3-16

ice accretion, 3-17

identification data, 3-16

international data section, 3-16

international radio call sign, 3-16

latitude/longitude, 3-16

maritime data section, 3-17

moored buoy reports, 3-18

national groups, 3-18

regional groups, 3-18

sea ice, 3-17

SHIP code-Continued

sea waves, 3-17

sea-surface temperature, 3-17

ship’s course and speed, 3-17

swell wave direction, 3-17

swell wave period/height, 3-17

wave height from sensors, 3-17

Ship synoptic surface plotting model, 4-21

Ship’s course and speed, SHIP code, 3-17

Ship’s PIM, 4-36 to 4-37

Significant levels, upper-air, 4-21, 4-32 to 4-33

Sizes of sea ice, 1-51

Skew T, Log P Diagram, 4-24 to 4-35

dew-point trace, 4-35

diagram familiarization, 4-25

dry-adiabat scale, 4-26

fixed level wind plots, 4-33

isobar scale, 4-25

mandatory level plots, 4-29 to 4-33

maximum wind level, 4-35

mixing-ratio scale, 4-27

plotting, 4-29 to 4-35

pressure-altitude (PA) curve, 4-35

pressure-altitude scale, 4-35

saturation-adiabat scale, 4-26

significant levels, 4-32 to 4-33

supplemental information, 4-34 to 4-35

temperature trace, 4-35

tropopause height, 4-34

use of plotting colors, 4-29

wind-plotting scale, 4-27

Sky condition, 1-3

Sky cover, METAR code, 3-8

Sky coverage,

METAR code, 3-8
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Sky coverage—Continued

SYNOP code, 3-13

Sleet, 1-33

Small hail, 1-33 to 1-34

Small-scale, 4-10

Smoke, 1-30

SMOOS, 2-3 to 2-4

cloud-height detector, 2-3 to 2-4

dew-point sensor, 2-3

precipitation sensor, 2-3 to 2-4

pressure senosr, 2-3

temperature sensor, 2-3

visibility sensor, 2-3 to 2-4

Snow, 1-33

grains, 1-33

pellets, 1-33

SOA, 4-37

Sound velocimeter, 1-42

South Pole, 4-1

Southern Hemisphere, 4-9

SPECI code, 3-9,3-11

Specific humidity, 1-64

Speed, made good, 3-1 7

Speed of advance (SOA), 4-37

Spicules, 1-51

Squall, 1-45

lines, 1-45

SST-report age symbols, 4-23

St. Elmo's fire, see ball lightning

Stable, 1-3

Standard atmosphere, 4-27

Standard time, 1-2

Standing lenticular, see lenticular

State-of-the-sky, 1-8

Station elevation, 1-38

Station identifiers,

ICAO, 3-6

METAR code, 3-6

SYNOP code, 3-13

WMO, 3-1

Station pressure,

SYNOP code, 3-13

Steam fog, 1-32

Stratocumulus (SC), 1-7, 1-17 to 1-18

castellanus, 1-7, 1-18

floccus, 1-7, 1-18

stratiformis, 1-7, 1-18

Stratus (ST), 1-7, 1-18 to 1-20

fractus, 1-7, 1-12

nebulosus, 1-7

Streamline chart symbols, 4-15

Sublimation, 1-31

nuclei, 1-31

Summation sky coverage, 1-27

Summer Time, 1-2

Supplemental cloud features, 1-12

Supplemental data group,

METAR code, 3-9

Supplemental information,

METAR code, 3-9 to 3-10

SYNOP code, 3-15

TEMP code, 4-34 to 4-35

Surface chart symbols, 4-14

Swell observations, 1-47

SHIP code, 3-17

Symbols,

HWD chart, 4-16

icing, 4-16

SST-report age, 4-23

streamline charts, 4-15
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Symbols—Continued

surface charts, 4-14

upper-air charts, 4-19

SYNOP code, 3-12 to 3-16

3-hour pressure change, 3-13

24-hour pressure tendency, 3-15

24-hour precipitation, 3-15

air temperature, 3-13

cloud height, 3-13

cloud layer data, 3-15

cloud movement, 3-15

cloud type, 3-14

data indicator, 3-13

date/time group, 3-13

dew-point temperature, 3-13

format, 3-13

identification data, 3-13

international data, 3-13

max/min temp reporting times, 3-15

maximum temperature, 3-14

minimum temperature, 3-14

national code groups, 3-16

observation time, 3-14

precipitation total, 3-14

regional data, 3-14 to 3-15

regional mountain station data, 3-15

sea-level pressure, 3-13

sky coverage, 3-13

snow/ice on the ground, 3-15

special information, 3-15

standard level height, 3-13

state of the ground, 3-15

station identifier, 3-13

station pressure, 3-13

supplemental information, 3-15

SYNOP code—Continued

visibility, 3-13

weather, 3-14

wind, 3-13

Synoptic,

codes, 3-12 to 3-18

hours, 3-12

station, 3-1 3

surface plotting models, 4-20

upper-air plotting model, 4-21

weather, METAR code, 3-7 to 3-9

T

Tabular bergs, 1-53

Tactical Environmental Support System (TESS),

2-3

TEMP code,

air temperature, 4-32 to 4-33

dew-point depression, 4-32 to 4-33

identification data, 4-32 to 4-33

lower significant levels, 4-32 to 4-33

mandatory level data, 4-29 to 4-30

maximum wind, 4-34 to 4-35

message parts, 4-29 to 4-33

pressure altitude, 4-30

regional data, 4-33 to 4-34

sea-water temperature, 4-32, 4-35

temperature levels, 4-30

tropopause data, 4-34

upper mandatory levels, 4-29 to 4-32

upper significant levels, 4-32 to 4-33

wind direction, 4-30 to 4-32

wind levels, 4-30 to 4-34

wind speed, 4-30 to 4-32

TEMP MOBIL code, see TEMP code

TEMP SHIP code, see TEMP code
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Temperate Zones, 4-9

Temperature, 1-40

apparent, 1-43

bathymetric, 1-42

bucket, 1-41

dew-point, 1-41

dry-bulb, 1-40

frost-point, 1-41

globe, 4-1

injection, 1-41

sea-surface, 1-41

wet-bulb, 1-41

wind chill, 1-58

TESS AN/UMK-3, 2-3

Thaw hole, 1-51

Thermometers, 2-9 to 2-12

alcohol, 2-11

maximum and minimum, 2-9, 2-11

mercury, 2-11

reading, 2-9

routine care, 2-9 to 2-11

Thunderstorm, 1-10 to 1-16

down-rush, 1-14

dust cloud, 1-15

gust front, 1-14

microburst, 1-14

out-flow boundary, 1-14

roll cloud, 1-14

straight-line winds, 1-14

wall cloud, 1-15

Time adjustments, AN/UMQ-5, 2-20

Time checks, AN/UMQ-5, 2-19

Time standards, 1-2

Topographic charts, 4-10

sea ice, 1-50 to 1-53

Tornado, 1-16

Total obscuration, 1-26

Total sky cover, 1-25, 1-27

Tower visibility, 1-29

Towering cumulus (TCU), 1-10

Translucidus, 1-8

Tropopause data, TEMP code, 4-34 to 4-35

Tropopause level, 4-34 to 4-35

True wind,

computer CP-264/U, 1-43

direction, 1-43

speed, 1-44

Tuba, 1-8

Turbulent lift, 1-4

Type B-3 wind-measuring system, 2-18, 2-20 to

2-21

Type III, electric psychrometer, 2-12 to 2-13

U

U.S. Standard Atmosphere, 4-27

Undulatus, 1-8

Universal balloon balance, 2-35

Universal Polar Stereographic grid system, 4-7

Universal time, see Coordinated Universal Time,
1-2

Universal Transverse Mercator grid system, 4-2

Unstable, 1-3

Upper-air chart symbols, 4-17 to 4-20

Upper-air observation,

codes, 4-29

location, 4-29

plotting model, 4-21

station identifier, 4-32

time, 4-29

Upper wind chart, 4-29 to 4-34

UPS grid, 4-7
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Upslope fog, 1-32

UTM grid, 4-2

V

Weather,

METAR code, 3-7

plotting charts, 4-10

Variable visibility, 1-29

Variable wind direction, METAR code, 1-45

Velum, 1-17

Vertebratus, 1-8

Vertical wind shear, 1-44

Virga, 1-8, 1-9

Visibility, 1-28, 3-7

differing level, 1-28 to 1-29

increments, METAR code, 1-28

markers, 1-28

METAR code, 1-28, 3-7

prevailing, 1-28 to 1-29

runway, 1-28 to 1-29

sector, 1-28 to 1-29

SYNOP code, 3-13

Vorticity, 1-4

W

Wall cloud, 1-15

Waterspouts, 1 - 16

Wave,

crest, 1-46

direction, 1-47

frequency, 1-47

height, 1-46

length, 1-47

parameters, 1-46

period, 1-47

sea, 1-45

speed, 1-47

swell, 1-48

trough, 1-46

recent, METAR code, 3-7 to 3-8

Station catalog, 4-11

SYNOP code, 3-12 to 3-16

Western Hemisphere, 4-9

Wet-bulb depression, 1-41

Wet-bulb Globe Temperature Index, 1-57

Wet-bulb temperature, 1-41

White dew, 1-32

Wind, 1-42

Wind character, 1-44

Wind chill, 1-58

equivalent temperature, 1-5 8

factor, 1-58

index, 1-58

nomogram, 1-58

Wind direction, 1-42

conventions, 1-43

magnetic, 1-43, 1-44

METAR code, 3-7

relative, 1-43

SYNOP code, 3-13

TEMP code, 4-30 to 4-32

true, 1-43

Wind events, 1-45

Wind measuring equipment, 2-18 to 2-24

AN/PMQ-3, 2-22

AN/UMQ-5, 2-18 to 2-21

Type B-3, 2-20 to 2-21

Wind plotting, 4-19

model, 4-19

scale, Skew T, 4-27

Wind shifts, 1-45
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Wind speed, 1-44

METAR code, 3-7

WMO station identification numbers, also see
Weather Station Catalog

SYNOP code, 3-13

TEMP code, 4-30 to 4-32

X

XBT, also see bathytherrnograph,

Wind-row cloud, see undulatus Y

WMO (World Meteorological Organization) block Young ice, 1-51
identification number, 3-1

code forms, 3-1 Z

regions, 3-1 Zulu time, 1-2
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